I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

The growing burden of non-communicable diseases (NCDs) constitutes of the major challenges facing our country in the present century. The NCD\'s include heart diseases, stroke, mental health disorders, diabetes mellitus, and cancers. Among these the prevalence of type 2 diabetes mellitus is steadily increasing in our country with estimates of 8--15% in urban areas.\[[@ref1]\]

Depression has been bi-directionally associated with diabetes mellitus.\[[@ref2]\] Subjects who are depressed are more likely to develop type 2 diabetes mellitus either because of the metabolic abnormalities caused by the drugs used to treat depression or because of poor food choices and lack of physical activity that may accompany major depressive episode.\[[@ref3]\] Among the anti-depressants, the ones that have non-adrenergic activity are the ones with the highest potential to cause metabolic abnormalities.\[[@ref4]\]

Patients suffering from diabetes mellitus are also at a higher risk of being diagnosed with depression compared to normal population. This prevalence of depression among subjects with diabetes mellitus ranges from 12% to 28% in various studies.\[[@ref5]--[@ref7]\] A large meta-analysis by Andersen *et al*. in 2001 incorporating data from 42 studies concluded that the presence of diabetes doubles the odds of having co-morbid depression.\[[@ref8]\]

In addition to the morbidity associated with the disease itself, the presence of depression complicates outcomes in the management of diabetes mellitus. Patients with co-morbid depression are more likely to have poor control of hyperglycemia in both type 1 and 2 diabetes mellitus.\[[@ref9]\] Depression is also associated with poor adherence to diabetic medications and dietary regimes. There is also lesser physical activity, reduced quality of life, and increased heath care expenditure in patients with diabetes and depression.\[[@ref10]--[@ref14]\]

The purpose of this study was to assess the prevalence of depression among patients with type 2 diabetes mellitus of at least 5-year duration attending the diabetic outpatient clinic in the tertiary hospital. Depression was correlated the glycemic and blood pressure control.

M[ATERIAL AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
================================================

Setting {#sec2-1}
-------

The study was done in the Endocrinology out-patient clinic of a tertiary care, university affiliated teaching hospital in North India.

Subjects {#sec2-2}
--------

Consecutive adult patients (18--65 years) with type 2 diabetes mellitus of at least 5-year duration attending the endocrine-diabetes outpatient clinics of a tertiary hospital were recruited for the study. Patients with self-reported preexisting psychiatric illness or currently taking anti-depressants were excluded. Informed consent was obtained before study-related procedures.

Clinical evaluation {#sec2-3}
-------------------

Anthropometric examination was made and demographic data of the patient was collected on a semi-structured questionnaire. Glycosylated hemoglobin (HPLC, Bio-rad) was noted from the charts. Blood pressure was measured on the day of the interview on two occasions once before the interview and once after 15 min apart with a mercury sphygmomanometer.

Glycemic control was optimal if the HbA1c was ≤7% and suboptimal if it was between 7.1% and 8.0% and considered poor if the HbA1c was greater than 8.1%.

Assessment of blood pressure was based on American Diabetes Association guidelines for optimal blood pressure treatment goals in patients with Diabetes.\[[@ref15]\]

Depression assessment {#sec2-4}
---------------------

The major depression inventory (MDI) was used to assess depression. The score obtained was used for the diagnosis and classification into mild, moderate, and severe depression.\[[@ref16]\] This tool is reported to be as valid as the more common self-reported instruments like Becks Depressive Inventory.\[[@ref17]\] The items on this inventory are measured in frequency using the past 2 weeks as the time frame. Each item is scored on the Likert scale from 0 to 5. The scores are interpreted and can be used as a diagnostic instrument as per the Diagnostic and Statistical Manual of Mental Disorders IV ed. 2000 (DSM-IV).

Statistical analysis {#sec2-5}
--------------------

Data was analyzed using the statistical software SPSS version 16. Continuous variables were expressed as means and standard deviation. Univariate analysis was done to compare the effects of depression on glycemic control (HbA1c) and blood pressure. Multiple linear regression was used to compare the effect of depression on glycemic control after adjusting for age and sex. A *P*-value ≤0.05 was considered statistically significant.

The Ethics committee of the Institution approved the study protocol prior to any study-related procedures.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Eighty patients were enrolled for the study from the clinic. The mean age of the subjects was 54.8 (SD 10.3) years. There were 32 (47.5%) men and 42 (52.5%) women. All of them had diabetes mellitus for a minimum of 5 years.

The mean HbA1c among all the patients was 9.5% (SD ± 1.80). Only 5% (*n* = 4) of patients among the 80 achieving the HbA1c targets of ≤ 7%. Another 17.5% (*n* = 14) had suboptimal control and the remaining 77.5% (n = 62) had poor control of glycemia at the time of the study interview.

Thirty-one (38.8%) out of 80 subjects recruited had some degree of depression to suggest a diagnosis based on scores obtained from the MDI. Among them 20 (25%) had mild depression, 10 (12.5%) had moderate depression, and 1 (1.3%) had severe depression.

The clinical data among the patients with depression and those without are summarized in [Table 1](#T1){ref-type="table"}.

###### 

The clinical data among the patients with depression and those without depression
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[Table 2](#T2){ref-type="table"} shows the multiple linear regression model of the effect of depression on glycemic control (HbA1c) after controlling for age and sex. The multiple linear regression models showed that the presence of depression increased HbA1c by an average of 0.94% after adjusting for age and sex. This increase was statistically significant (*P* = 0.022).

###### 

Multiple linear regression model of the effect of depression on glycemic control (HbA1c) after controlling for age and sex
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D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

The study which included 80 patients with type 2 diabetes mellitus of over 5-year duration attending an Indian tertiary hospital in North India showed a prevalence of depression in over one third (39%) of the patients interviewed. Although a majority of those with depressive symptoms had only mild depression, the presence of these symptoms was significantly associated with higher HbA1c at the time of interview.

The prevalence of depression in our study was much higher than what was observed in other western studies primarily because we have only included patients with at least 5-year duration of disease. A recent study from north India by Blahara *et al*. found only 16% of patients with type 2 diabetes had depression as measured by the hospital anxiety depression score (HADS). This study included all patients with type 2 diabetes, regardless of the duration of the disease.\[[@ref18]\] However our study is consistent with results seen in another study done in India by Raval *et al*. in which 41% of patients were diagnosed to have depression again in a similar setting in North India.\[[@ref19]\] A much higher prevalence of depression (44%) was seen among type 2 diabetic patients in Pakistan in a recent study by Khawja *et al*. in 2010.\[[@ref20]\]

The prevalence figure of depressive illness among patients with diabetes is relatively lower in western studies. This could in turn be related to recruitment of patients from primary practices in western studies while most of the studies done in India have recruited patients from clinics in tertiary hospital who would be suffering from more co-morbidity and more complications related to diabetes.\[[@ref21]--[@ref23]\]

One of the primary endpoints of the present study was to determine the co-relation of depression with metabolic control. Good metabolic control was defined as per the standards given by the American Diabetes Association in 2011.\[[@ref17]\] However, the majority of patients recruited for the study did not meet the glycemic target of HbA1c \<7%. Hence, there was no statistically significant difference between the percentages of patients achieving optimal glycemic control in the two groups of patients. However, when we analyzed the data with regards to the actual HbA1c values there were statistically significant differences between the patients exhibiting depressive symptoms and those that did not. There was average difference of HbA1c of 1% (9.1% vs. 10.1%, *P* = 0.013) between the two groups. This difference was maintained when logistical regression was done for the possible confounding effects of age and sex.

This was consistent with findings in other studies were authors have found an impact of co-morbid depression on glycemic control in diabetes. Skaff *et al*. after evaluating 206 patients showed that mood changes were acutely associated with higher blood glucose value. In their study, a daily negative mood was associated with high fasting blood glucose values the very next day (*r* = 0.17; *P* \< 0.05).\[[@ref24]\] A prospective study done by Eren *et al*. on the clinical impact of depressive episodes on glycemic control showed that the number of depressive episodes correlated with a higher HbA1c in a group of 104 Turkish patients with type 2 diabetes mellitus.\[[@ref25]\] Another longitudinal study done among American veterans by Richardson *et al*., the authors observed a higher HbA1c among patients with depression at all time points compared to patients without depression.\[[@ref26]\] The difference between the two groups was however small (0.13%, 95% CI \[0.03--0.22\] *P* \< 0.05) compared to our study were the difference was much larger. This larger difference would be explained by the fact that patients at baseline had poorer blood glucose control irrespective of the presence of depressive symptoms.

Our study showed slightly higher values of systolic and diastolic blood pressure among patients who were depressed compared to those who were not depressed. Both these clinical outcomes were not statistically significant. This is consistent with the a large community-based study of over 3700 patients were there was no difference in systolic blood pressure and cholesterol levels in patients with diabetes in the presence of depression.\[[@ref27]\]

The main limitation of this study is the small numbers of patients studied and the large number of patients who at baseline did not have good sugar control. Despite the small number, there are clearly a third of patients who suffer from depressive symptoms and in turn this significantly impacts their glycemic control.

Studies have shown that intervention in this group of patients with pharmacotherapy for depression in the either the primary care or hospital-based settings improved the likelihood of depressed patients reaching glycemic targets.\[[@ref28][@ref29]\] Even in a primary care setting, a minimal intervention requiring three visits and pharmacotherapy of depression by the primary care physician rather than by hospital-based specialists resulted in significant improvements in glycemic control (HbA1c \<7%. 60.9% vs. 35.7% in usual care) and improved medication adherence. This is in addition to the improvement in quality of life because of decrease in depressive symptoms.\[[@ref30]\]

C[ONCLUSIONS]{.smallcaps} {#sec1-5}
=========================

This study adds to the data about the prevalence of depression among patients with type 2 diabetes mellitus. It affects over one third of patients with duration of disease more than 5 years. Co-morbid depression is significantly associated with higher HbA1c. Early diagnosis of depression and intervention in patients with type 2 diabetes mellitus makes metabolic control easier and more likely.
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